Rural ecological environment is the basic on human survival, analyze its structure and function is the key to crack the problem of agro-ecological environment. This paper studied the evaluation of rural ecological environment and its influencing factors. The results showed that: the rural ecological environment showed declining trend, the value of its input-output efficiency was low and its regional differences was significant; the quality of economic development affected the rural ecological environment in a certain extent, but not the only factor; chemical fertilizer, pesticide, agricultural plastic film, arable land were key factors affecting the rural ecological environment. It implied that there was a large room for improving the rural ecological environment.
Introduction
In recent years, China government has made tremendous efforts in environment protection and achieved remarkable achievements. The improvement of urban environment was more obvious, but the rural ecological environment was still quite grim. Take the typical western agricultural province -Sichuan province for example, according to the environmental capacity analysis report, rural pollution load in the proportion of overall pollution load has reached 30% -40% in some areas, even up to 70%; Livestock discharged COD 3.9 million tons and ammonia 7.9 million tons per year, that of industrial pollution emissions 13 times and 38 times respectively; chemical fertilizer application amounted to 2.2 million tons per year, average 490 kg per hectare, far more than the developed countries setting the standard 225 kg per hectare in order to prevent water pollution and chemical fertilizers, also significantly higher than the national average use of fertilizer 330 kg per hectare (Su, 2007; Wu, 2000) . Therefore, the in-depth study of rural ecological environment has important practical significance.
Theoretical models and research methods

Theoretical models
Principal component analysis (PCA) aims to use reduced-order thoughts, put multiple indicators transformed into a few more comprehensive indexes, and generate objective weight coefficient according to the original information, but its lack of consideration for index relative important degree (Liu, 2005; Wang, 2009) . Data envelopment analysis (DEA) is based on the concept of relative efficiency, for the evaluation of multi-input and multi-output with the same type of decision making units whether technology effectively with non-parametric statistical method, the method not need to determine the index of weight, less affected by subjective factors, but can not reflect the preferences of policy makers (Ma, 2009; Zhou, 2009 ). This paper combines both kinds of models, both absorbing its advantages and overcome its deficiency, to comprehensive evaluation of the rural ecological environment in Sichuan province.
Research methods
Establish evaluation index system of rural ecological environment
This paper chose 19 indexes to establish the evaluation index system, mainly considered from three aspects include rural resources environment, rural production environment, and rural living environment. These indexes included both gross index and average index, also included absolute index and opposite index, basic to fully (2007) . Interpolation method for the missing data used in this paper, which taken the average value of the index in two years. By this way, this paper collected 1197 raw data of 21 cities in Sichuan province. The first step of the pretreatment is index data positive processing, mainly to solve the problems of inverse index. There are 8 inverse indexes in this paper, including X 2 , X 3 , X 4 , X 5 , X 7 , X 8 , X 13 , X 15 , adopted reciprocal method of positive processing. The second step of the pretreatment is index data dimensionless processing, mainly to solve the problems of indexes unit inconsistent. This paper adopted standardized method of dimensionless processing.
Empirical Study
Data sources and pretreatment
PCA model evaluation research
This paper adopted PCA model to analysis the time series data (2006) (2007) (2008) of rural ecological environment in Sichuan province by the SPSS statistical analysis software Factor process. The principal components extraction principle was corresponding eigenvalues greater than 1. Take 2008 data as an example, the results shown in Table 2, Table 3 . Table 2 showed that should extract 6 principal components, its accumulative contribution rate had reached 84.27%, and explained that the principal components reflected the index of nearly complete information. The square root of eigenvalues divided by the data matrix in Table 3 , and then obtained the principal components of each index of the coefficient.Take the each principal components corresponding eigenvalues proportion of total eigenvalues extracted as weights, and then compute principal component integrated model.The analysis results shown in Table 4-Table 7 .
Through the above methods calculate the 2006-2008 evaluation of rural ecological environment in Sichuan province, the results shown in Table 8 .
DEA model evaluation research
Index discrimination analysis
Index discrimination refers to the ability in distinguishing the various characteristics of evaluation units. If all the evaluated units got high or low score in an index, this explained that the index could not accurately distinguish the rural ecological environment in different regions, and the index has lower discrimination ability. Conversely, it showed that the indicator had higher discrimination ability, it could discriminate the rural ecological environment in different regional. This paper defined the deviation coefficient (V i ) to study the index discrimination in rural ecological environment. The larger the deviation coefficient is, the higher the index discrimination. According to the above principle, calculated the index discrimination of rural ecological environment in Sichuan province by used the SPSS software, the results shown in Table 9 . This paper take V i =0.6 as the marginal value. The results showed that retain X 2 , X 3 , X 4 , X 5 , X 7 , X 8 , X 9 , X 10 , X 11 , X 14 , X 19 . The 11 indexes constituted the second round evaluation index system of rural ecological environment in Sichuan province.
Index correlation analysis
Usually there is some correlation between the evaluation index, which means that the information was reused, enlarge or reduce the influence of certain factors on evaluation of objects, thereby reducing the effectiveness of the evaluation results and lead to evaluation of the results incredible. Through correlation analysis of indexes, deleted the larger correlation coefficient index, could improve evaluation index system scientific. Correlation is significant at the 0.01 level. The results showed that retain X 5 , X 7 , X 8 , X 9 , X 10 , X 11 , X 19 . The 7 indexes constituted the third round evaluation index system.
DEA model evaluation
The input indicators were X 7 , X 11 . The output indicators were X 5 , X 8 , X 9 , X 10 , X 19 . Table 10 showed the result of DEA model evaluation.
PCA -DEA model integration
According to the results of PCA and DEA calculations, calculated the value of comprehensive evaluation. Table  11 showed the result of rank in the comprehensive evaluation. 
Regional situation of the rural ecological environment
Chengdu, the highest evaluation of the rural ecological environment, reaching 90.6 points, while Ganzi was only 38.5 points, the former is 2.4 times the latter. This shows that regional differences in rural ecological environment are significant, governance policies and measures to the rural ecological environment should be adapted to local conditions, unfavorable "one size fits all." 3.5.3 Input-output efficiency of the rural ecological environment
The efficiency average value of the rural ecological environment in Sichuan province was 0.72, and the gap was wide if comparing with the efficiency optimization. There are 9 cities in efficiency value reached 1, such as Chengdu, Zigong etc, accounting for 43 percent of the convince. Panzhihua, Luzhou, Guangyuan, Suining, Leshan, Zigong and Bazhong in efficiency average value of the rural ecological environment only were 0.35, mainly caused by the technology inefficient and should focus on improving the efficient use of inputs factors. Luzhou, Meishan, Bazhong, Aba and Ganzi in efficiency average value only were 0.35; the main reason was improper scale and should focus on strengthening the scale adjustment. It should be noted that, Luzhou, Bazhong in terms of technical efficiency and scale efficiency were not optimal. Meanwhile, Luzhou, Nanchong, Bazhong existed the problem of decreasing returns to scale, should appropriately control the scale of inputs in order to achieve a larger output efficiency.
Economic development and rural ecological environment
Whether AHP evaluation results or DEA evaluation results showed, the better regional economic development was, such as Chengdu, Mianyang, Deyang and other cities, the better rural ecological environment. Conversely, the lagging economic development area, such as Bazhong, Ganzi, Aba etc, rural ecological environment were relatively poor. This shows that the economic strength and the rural ecological environment have some certain relevance. But there are exceptions, such as Yaan although economic conditions worse, but the rural ecological environment better; Luzhou although economic conditions better, but the rural ecological environment worse. Therefore, the rural ecological environment can be improved through other relevant factors.
3.5.5 Influence factors of rural ecological environment Table 2, Table 3 showed the component 1 eigenvalues highest, and X 2 (consumption of chemical fertilizers), X 3 (consumption of pesticide), X 4 (consumption of agricultural plastic film), X 8 (loss of arable land index) higher correlation coefficients in the component 1. It indicated that the X 2 , X 3 , X 4 , X 8 were key factors affecting the rural ecological environment in 2008. Therefore, improving the rural ecological environment of the key measures is to reduce the consumption of chemical fertilizer, reducing consumption of pesticide, reduced consumption of agricultural plastic film, reducing the amount of arable land loss. Further analysis was improving agricultural production technology to develop "low carbon" agriculture, because "low carbon" agriculture means low consumption of chemical fertilizers, pesticide, and agricultural plastic film. Meantime, the government should strengthen the management of arable land.
Conclusions
This paper studied the evaluation of rural ecological environment by PCA-DEA model and drawn the following conclusions: rural ecological environment has not improved with the rapid economic development, and showed declining trend; regional differences in rural ecological environment were significant, governance policies and measures to the rural ecological environment should be adapted to local conditions; the input-output efficiency of the rural ecological environment was lower, caused by the technology inefficient and improper scale; the quality of economic development affected the rural ecological environment in a certain extent, but not the only factor; chemical fertilizer, pesticide, agricultural plastic film, arable land were key factors affecting the rural ecological environment, the measures should be to develop "low carbon" agriculture and protect arable land. 
